The Tunisian oasis ecosystem is a source of antagonistic Bacillus spp. producing diverse antifungal lipopeptides.
The use of microbial products has become a promising alternative approach to controlling plant diseases caused by phytopathogenic fungi. Bacteria isolated from the date palm tree rhizosphere of the Tunisian oasis ecosystem could provide new biocontrol microorganisms adapted to extreme conditions, such as drought, salinity and high temperature. The aim of this study was to screen bacteria isolated from the rhizosphere of the date palm tree for their ability to inhibit phytopathogenic fungi, and to identify molecules responsible for their antifungal activity. Screening for antifungal activity was performed on twenty-eight isolates. Five antagonistic isolates were selected and identified as different species of Bacillus using phenotypical methods and a molecular approach. The five antagonistic Bacillus isolated showed tolerance to abiotic stresses (high temperature, salinity, drought). Their ability to produce lipopeptides was investigated using a combination of two techniques: PCR amplification and MALDI-ToF mass spectrometry. Analyses revealed that the antagonistic isolates produced a high diversity of lipopeptides that belonged to surfactin, fengycin, iturin and kurstakin families. Their antagonistic activity, related to their capacity for producing diverse antifungal lipopeptides and their tolerance to abiotic stresses, highlighted Bacillus strains isolated from the rhizosphere of the date palm tree as potential biocontrol agents for combatting plant diseases in extreme environments.